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(57) Abstract: 

PURPOSE: To secure high ductility and high r value and 
to improve the balance of strength and ductility by 
reducing the content of C, Mn, S, Al and Si in steel and 
adding specified amounts of P and Mo thereto. 

CONSTITUTION: The compsn. of a thin steel sheet is 
constituted of, by weight, 20.001% C, 20.01% Si, 20.05% 
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Mn, 20.01% Al, 20.005% S, 20.002% N, 20.002% O and 
one or two kinds of 0.003 to 0.2% P and 0.05 to 0.8% 
Mo, and the balance Fe with inevitable impurities. As 
necessary, one or two kinds of 20.01% Nb and 0.01% Ti 
and 20.0006% B are furthermore incorporated therein. In 
this way, the thin steel sheet securing (the balance of 
strength and ductility) 3 17000 and having the material 
characteristics of 3 2.5 r value can be obtd." 
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(57) 

C : 0.001 wt%J£I.T, Si : 0. Olwt %£IT\ M 
n:0.05 *t%&T> Al : 0.01wt%J£JlT\ S : 0.005 w 
t%JiJ.T\ N : 0.002 wt%WT\ O : 0.002 wt%JtTF 

i'OP : 0.003 -0.02wt%. Mo: 0.05-0.8 

wt%Oo *>frbMA,tz 1 ai£ii2tt£-i-;£U 5I8P»± 
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1 

[ffi*S 1 ] C I 0.601 wt%WT\ Si : 0.01wt96W 

T\ 

Mn : 0.05 wt96WT> Al : 0.01wt%tTF\ 

s : 0.005 wt%&T\ N : 0.002 wt%J£lT\ 
o : 0.002 wt%WT 

P : 0.003 -0.02wt%, Mo : 0.05-0.8 wt% 

[IS*S2] C 10.001 wt%WT> Si :0.01wt%W 

T\ 

Mn:0.05 wt%J£lT\ Al : 0.01wt%£LT\ 

S : 0.005 wt%WT> N : 0.002 wt%J£lT\ 
0 : 0.002 wt%tTF 

P : 0.003 -0.02wt%, Mo : 0.05-0.8 wt% 

Nb : 0.01wt%WT\ Ti : 0.01wt%WT 

j: o^/fpt® m ^mv <o &a \z & %> 5$ m - s it ' * ^ > * t ^ 

[K*S3] c : 0.001 wt%WlT\ Si : o.oiwt%W 

T\ 

Mn : 0.05 wt%WT\ Al : 0.01wt%WT. 

s : 0.005 wt%UT\ N : 0.002 wt%&T\ 
O : 0.002 wt%J3LT 

P : 0.003 -0.02wt%, Mo 1 0.05-0.8 wt% 
B : 0.0006wt%J^lT 

[ffi*«4] C 10.001 wt%J£lT\ Si :0-01wt%W, 

T, 

Mn:0.05 wt%£lT\ Al : 0.01wt%BlT\ 
s : 0.005 wt%&T\ n : 0.002 wt%WT\ 

o : 0.002 wt%jar 

P : 0.003 -0.02wt°/cK Mo : 0.05-0.8 wt% 

Nb : 0.01wt%ttT\ Ti : 0.01wt%£LT 
B : 0.0006wt%WT 

[0001] 
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2 

[0 0 0 2] 

f fctt JBjKtc* (im^iSttli- ^-tiaot 

LT(i> fct;L(f#&BB44-18066^fiffi, #[H§BB59-673 
22-5§-&$ftio J: ^BaHB59-«9727-t&«^Ti ii£*DfPJ^ i 
fci|*fiBB54-1245-?-&*, BS59-34778-tfi#ft, 
B358-81 952-f*^ffi & J: D^BB BS59 - 1 23721 1 1 <iNb 

iS*P«* ? . S^U#BBDa59-67319-?-&*U(iTi, NbtS^ 

[0 0 0 3] — fti5-Ci±»iHJ*Oit*Ui:or, 
C, NOjftiJfctiJfcRMSat & 0 . 30 ppmWTT^^S 
75 ? pTt6 ttotv^o 0f x. lift 4 -72036-§-^ffi IZ 
20 (J. *tttUC, Mn, AI£J:CKN*fi*Lrt:«*fft4: 
fflv^CtCJ:^ r^2.5 ,£rEI^58%<hv^ffi*L*: 

rfl = 2.97, EI=61.1%<J0^^"e*oT ^OT.S.Ii 
242 MPa(Z-T^-r. Jfca*-Stt^'7>^ (T.S.XE 
I) (i 15000 fllTtfiv^ 

[0 0 0 4] ^< Ltlfe C, NCOfSM^EI^. **o 

Ti, iwo*aftw^«***«*nLfca«*fe*to# 

R#1t(i, T.S. : 230 -260 MPa , ^El : 45-55%, r 
30 flt I 1.5 -2.4 . aS-gtt/<7>^ : 15000 JiTflS 

i*uc*tu &m^-co*j fr'ty^y ^> 

tiZZtfrb^ ^Ot4i5<tO f ffi14(-ov^r(i— SO|6j 
[0 0 0 5] 

*>> (T.S. XEI) ^17000 «r«fSL, L**<> r 1l7& J 2.5 
[0 0 0 6] 
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3 

*2rt ? £f£U »JK«J:O f r<ioBT«:iH<o -twT, ffe 
9J#<b(i, ±IEO«««:SEIR-r'<<««*JRfcSkB** 
fcfc*** C, Mn, S, Al, Sif<7>fi£fi£5fcJ: 0 JS 

[0 0 0 7] l-fcfr^. CO»«055i'»Sc(i^Oi:*5 

1. C : 0.001 wt% (WT*U96T-^i") JSIT, Si : 
0.01% KIT. Mn : 0.05%BT\ Al : 0.0196WT, 

s : o.oos %JJT\ n : 0.002 %ut, o : 
0.002 %13>Ti&*. *oP : 0.003 -0.02%. Mo: 
0.05-0.8 %onfre»^fc'ilifcii2lt*# 

[0 0 0 8] 2. C : 0-001 %ttT, Si: 0.01% 
BIT, Mn:0.05%WT\ Al :0.01%WT, s : 0. 

005 %WT, N : 0.002 %tlT, O : 0.002 %HT 
^op : 0.003 -0.02%, Mo: 0.05-0.8 % 

0?^*^«^il«i;t<i2tt£^rU $ <b (CNb I 
0.0196J^T, Ti : 0.01%i^TOd *>frhMA,t£ 1 

[0009] 3. c: 0.001 %Jir, Si: 0.01% 

KIT, Mn:0.05%WT, Al :0.01%WT, s : 0. 

005 %WT> n : 0.002 %;jlt, o : 0.002 %J^T 

i&fr, j»op : 0.003 -0.02%, Mo: 0.05-0.8 % 
Oo^rt^ilA/iltt£fc(i2tt£^U £<bUB: 
0. 0006% J^T L , 5$fflWiFei3 «t ^ 

[0010] 4. c : 0.001 %wr, Si: 0.01% 

WT, Mn:0.05%A*T, Al :0.01%WT, s : 0. 

005 %WT, N : 0.002 %J2lT, O : 0.002 %tlT 
Sr^A, jS^P : 0.003 -0.02%, Mo: 0.05-0.8 % 

0.01%WT, Ti : 0.01%UTOd -hfrbMAstz 1 

«i7t(i2«fc. B : 0.0006%J^T<t £^*U JSffil* 

[0 0 1 1 ] 

C : 0.001 %WT 

< 0 ^0£a6&^±RB£ 0.001%<h L/Co 
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[0 0 1 2] Si : 0.01%WT 

s^ft^jaasriasi-^TcaT-tA^oT-, ±bi£o.oi 

[0 0 1 3] Mn : 0.0596UT 
Mn(i, Sit[B]#, «jE4»Ka«U, i/j^KBt140^ 

-C3ffitt<JOfB:T*<)^?>fcoT% ±K<r0.0596UK5gL 
70 £ 0 

[0 0 1 4] Al : 0.0196J^T 

Ji^ftteoiMjnSrfBSffie^fti-^o-e, o.oi%wt 

[0 0 15] s : 0.005 %aT 

S(i, i ti^> tfif IS < , — 

Lv^ ? , 0 . 005 % JA T "C § t^o 
[0 0 16] N : 0.002 %ttT 

i-ZZttfmt Lv>^\ 0.002%J^TO^H-Cff#-Ci 

[0 0 17] o : 0.002 %\XT 

Oii, a + -CiiAl203 t LTffftLTiS*), Oi)*§r^ 

^<0_hPJ| £0.002 %£ L£ 0 
[0 0 18] P : 0.003 -0.02% 

<£*t£rt ? , P ^SJEfti^nLT^^If, rffi, Elf 
*&itZ*k& LU5fi*<0|fi]± 4:121 0 

P-£-*»fc rttiS-fctf (T.S. XEI) fc<7)H 

»K rll£ JiW (T.S. XEI) t i>mL < |6]±-f£ 0 
L&rt ? £>, 0.003%U«fe*v^-5-oi6*P«I* 
tC^L < , — *0.02%S:fix.TiSJjPLT<>iS[llS&*<i-fi: 

tu »-^Jpxiiftit*^t"r*o-e. Piio.003 -0. 

02%O&BTiSSp-f& tot L£ 0 
40 [0 0 1 9] Mo : 0.05-0.8 % 

Mot, PPII, COf§^(li3V>T(iS5f^7C^T-*)^o 
■t%fr*>±i£LtzXolz y 5IKS:iB:TS*ru*ffitt* 
f£o±T% MoliP <h*^ 49*^*-&o Mo^# 
fit rffiiJi:^ (T.S. XEI) tcOHiSrft^ MoOi^ 
JPUJtoT rtisitf (T.S. XEI) tif Kl^Ilt 
^>o L^L«r* ff f>. #*fi^0.05%*«-e(ii£tPOa* 
tf$>i OL^tu-f, — * 0.8%*iBx.TiS*nLT<>iS&U 

%*(iteT-r^>or% 0.05-0.8 %<ofEH-eifiSn-r&<> 

Ot L^o 

50 [0 0 2 0] feU:, «*»i:ov^|fflL«:^ 
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5 

Nb : 0.01%WT 

C, N<0ft«£lt-C(ABi8C, N£5t£:(:& < trt ? 

\Z X o ti»C ^Bif N Sr^UH^t"^) ^tia^ 
%tili4t#0 f O ftT^ =HB < O T\ 0.01 % tlT"C* 
[0 0 2 1 ] Ti : 0-01%J3LT 

4* c , *#** f 0-01%S:iBx.Ai:#« f Ofi:T*S:JB< O 
T% 0. 01 % tlTT^ Lfco 
[0 0 2 2] B : 0.0006% jar 

a** t #»u«ai-^o.ooo6%mT^ttB"T«ini"*'* t 

cot Lfco 

[0023] co»w*io»a*ffuov»rKW 

ifffl*(i. SPXtt|6l±^«*^<b Ars««ljflCJ0L±i:-#-4 
^ifJL^o iTt:, M^»)fiJSii> 300- 800T; 
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[0 0 2 4 ] HHKEET* 

T*<t<, 50-90%jWST-*&o 
[0 0 2 5] 

ttafflR* f fiv^T*, 650-850 T^fEBT-abfUfJiff 

70 [0 0 2 6] 
Mlfcffl] 

Xlttt l 

c : o.ooo7%. Si : 0.005 %. Mn : 0.03%. s : 0.003 
%, n : 0.0008%. ai : 0.005 %, o : o.oois%& <fc^ 

P : 0.01%Sr**U »«{4*«WUFeOa«:iC5r4«l 
1250TC, 30#HSD&L£f£, iRIEKCftL 
fco »WEffi^i5it4tt±<ffflKi± 860t:, CTttfi 
JR« 700t:t L/Co ov^-CRgfe^ : 0.7 mmi~ei£ 
BI±5£U 400-950 < CoM^Oi B LJSlZ20#^ftn^«}# 

[0027] 113(2. mmr&mt rm&xtf (t.s. xe 
1) t<Dm&*miTo mmizmLtzt&t). *s#Eii*** 

650 < Ci^_t"eabti(i\ ttfcTEi^ rfisJ;^ (T.S. xe 

1) **we>ixrv»*o 

[0 0 2 8] *J£01J 2 

*su Mmmmr^yrtLtz<Dib, 1250^(1^ 
30 mmujzmzx iomz : 3.5 ^y- m<- 1 1 

fc 0 ov^-e. tt±*ffflft : 900 t;-e»Bft-t*fEEffi*«i 

&£JfeL"CJ?£ : 0.7 mm«0J$5E«t L£ 0 fOft, 800 
r, 20s-CSSSI££$«£ifc Ltz<r>*>, 0.8%OX^wa 

$L/:ISf^$2i:^to 
[0 0 2 9] 
[*1] 
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9 70 



* No. 


g 


» w # & (^-rnt¥^i&) 


Di ^ 


M 


Y. S, 
<HPa) 


T. S. 
(MPa) 


E 1 
{%) 


r 


T.S.xEl 


1 


A 


129 


275 


62 


2. 5 


17013 


<j*r 1 gt on 

^ 1 


2 


B 


142 


294 


60 


2.7 


17640 


AM 


3 


C 


147 


285 


63 


2.6 


17905 




4 


D 


156 


306 


59 


2.7 


18054 


osr o on 


5 


E 


137 


298 


58 


2. 6 


17284 


^ 4 


6 


F 


150 


282 


61 


2.5 


17202 




7 


G 


148 


289 


60 


2.7 


17340 


^ z mm 


8 


H 


154 


315 


55 


2. 8 


17325 


tar A DC3 


9 


I 


144 


285 


60 


2. 6 


17100 


<*r o 32* on 


10 


J 


150 


290 


59 


2. 5 


17100 


// 


1 1 

1 1 


IS. 


174 


336 


47 


1.8 


15792 


W flftl 

m 17*1 


12 


L 


165 


290 


55 


2.0 


15950 


// 


13 


M 


156 


294 


50 


1. 8 


14700 


// 


14 


N 


154 


313 


43 


2. 1 


13485 


// 


15 


O 


159 


341 


48 


1.9 


16368 


// 



[0 0 3 1] $2^«bW'b^iJ: ; it:, COf£9gcoj£53* 
&J&£«JE^£IBA- J tiv^ft*>, (T.S. XEI) >17 
000 -e^o r {I^2.5 ^i/^gn^K^ILtv^ 0 

K-Ofiv>-f*i<>, T.S.tit , El 

<hLt (T.S. XEI) <16000 <50#KL^t#^tt^^o 

[0 0 3 2] 



[HI] P^*4fc rttisJ:^ (T.S. XEI) tOB8#«r 
[02] Mo*W*t rffi*3J:tr (T.S. XEI) tOHft«: 
[13] ftff&KJ: rfcis.fctf (T.S. XEI) tO^it 
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